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Lockheed Environmental Systems & Technologies Co,

Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 UU 4 4 4( ) 5
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 : A

LOCXHEED MARTIW

November 9, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills

.0, Box 969

Richland, WA 99352

RE: Log-in No.: L6440
Quotation No.: Q400000-B
SAF: B95-029
Document File No.: 0926596
WHC Document File No.: 276
SDG No.: LK5440

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 26 September 1995.

The temperature of the cooler upon receipt was 5°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements. The vials for volatile

analyses did not contain headspace. All discrepancies identified upan receipt of the samples
have been forwarded to the client and are documented in the enclosed chain-of-custody
records. {See attached Sample Receiving Checklist). :

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(609) 375-4741.
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Lockheed Analytical Services Log-in No.: L5440
Quotation No.: Q400000-B

SAF: B95-099

Document File No.: 0928596

WHC Document File No.: 276

SDG No.: LK5440

Page No.: 1

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" 1 certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature.”

Sincerely,

6”“’%%:‘5&

Kathleen M. Hall
Client Services Representative

cce: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L5440
Quotation No.: Q400000-B

SAF: B95-098

Document File No.: 0926596

WHC Document File No.: 276

SDG No.: LK5440

Page No.: 2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES
WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample{s), and
duplicate sample(s).

Preparation and Analysis Requirements

L One water sample was received for LK5440 and analyzed in batches 926 bh for
selected analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOGKN5 L5440-9 MS, DUP | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Orthophosphate, Sulfate

L5440-10 MS, DUP { 950C.1 Ammonia
L5440-11 MS, DUP | 8030 Sulfide

Helding Time Requirements

® All samples were analyzed within the method-specific holding time with the exception
of Method 300.0 Nitrate-Nitrogen and Orthophosphate which were received outside
of holding time. The associated samples are flagged with an "H".

Method Blanks
L The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

L All Internal Quality Control were within acceptance limits.
Kay McCann October 15, 1985
Prepared By Date
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Lockheed Analytical Services Log-in No.: L5440

Quotation No.: Q400000-B
SAF: B95-099

Pocument File No.: 09266596
WHC Document File No.: 276
SDG No.: LKB440

Page No.: 3

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s}, ICP
interference check samples (ICP only), serial dilutions, analytical {post-digestion) spike
samples, matrix spike {predigestion} sample{s), duplicate sample(s).

Preparation and Analysis Requirements
All samples were received on September 26, 1995. The sampies were logged in as
L5440 and were prepared and analyzed in batch 926 bhT for total metals and 926 bhD
for dissolved metals.
Holding Time Requirements

L All samples were analyzed within the method-specific holding times.

Method Blanks

L The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

L Ail Internal Quality Control were within acceptance limits with the following
exceptions: The matrix spike recoveries for thallium for both total {70%) and dissolved
{72%) were outside of acceptance limits. The recoveries based on the LCS {91 % total
and 103.4 dissolved) support that the analytical system was operating within control

limits.
Shellee McGrath November 1, 19956
Prepared By Date
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Lockheed Analytical Services Log-in No.: L5440
Quotation No.: Q400000-B

SAF: B95-099

Document File No.: 0926596

WHC Document File No.: 276

SDG No.: LKB440

Page No.: 4

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 8240
The associated samples were analyzed in two analytical batches.
Analytical Batch 100295-8260-E1,E2

The samples were analyzed within the required holding time on October 2 and 3,
1995. The instrument tunes, initial and continuing calibrations were within QC
criteria. There were no target compounds detected in the Method Blank (MB).
Surrogate recoveries were within QC limits. Compound recoveries were within QC
limits in the Matrix Spike {MS), Matrix Spike Duplicate {(MSD), and Laboratory Control
Sample {LCS). The Relative Percent Differences (RPDs) between the MS and MSD

recoveries were within QC limits. All samples met internal standard area counts and
retention times criteria.

Christine Davy November 9, 1995
Prepared By Date
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Lockheed Analytical Services Log-in No.: L5440
Quotation No.: Q400000-B

SAF: B95-099

Document File No.: 0926596

WHC Document File No.: 276

SDG No.: LK5440

Page No.: 5

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control {QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities can be found on the
preparation sheets and calculation sheets on the attached raw data for each
method.

Halding Time Requirements
All holding times were met.
Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using standard operating procedure, LAL-91-
SOP-0060. The samples were analyzed in workgroup 27812. No problems were encountered

during the analysis and ali QC criteria were met with the following exceptions: The minimum
detectable activity of the matrix spike and duplicate (27812MS1 and 27812DUP1) was
greater than the reporting detection limit due to residue weight limitations forcing a volume
reduction. Data quality is not believed to be adversely affected. No re-analyses were
performed.

Yvonne M. Jacoby October 20, 1995
Prepared By Date
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Lockheed Analytical Services
DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 08/28/92]
For Use on the Analytical Data Reporting Forms
For CLP Analyses Only -- Reported value is less than the contract required detection
B limit (CRDL) but greater than or equal to the instrument detection limit (IDL).
For Routine, Non-CLP Analyses Only -- Any constituent that was also detected in the
C associated blank whose concentration was greater than the reporting detection limit
(RDL).
D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.
E Estimated value due to presence of interference.
Sample analysis performed outside of method-or client-specified maximum holding time
H requirement.
M For CLP Analyses Only -- Duplicate injection precision criterion was not met.
N Matrix spike recovery exceeded acceptance limits.
S Reported value was determined from the method of standard addition.
For CLP Reporting Only -- Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).
w For AAS Only -- Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.
X, Y,orZ Analyst-defined qualifier.
* Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.
+ Correlation coefficient (r) for the MSA is less than 0.995.
| For Use.on the QC Data Reporting Forms
al The spike recovery and/or RPD for matrix spike and matrix spike duplicates
cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.
b The RPD cannot be computed because the sample and/or duplicate concentration
was below the RDL.

! Used as footnote designations on the QC summary form.
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Lockheed Analytical Services
DATA QUALIFIERS FOR ORGANIC ANALYSES

For Use On The Analytical Data Reporting Forms

A For CLP analyses Only -- The TIC is a suspected aldol-condensation product.

Any constituent that was also detected in the associated blank whose concentration was
B greater than the practical or reporting detection limit (PQL or RDL).

Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only]

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation
is not possible due to surrogates being diluted out of the samples during the course of the
anaiysis.

E Constituent concentration exceeded the calibration range.

G The quantitation is not gasoline or diesel but believed to be some other combination of
hydrocarbons.

Sample analysis performed outside of method- or client-specified maximum holding time
H requirement.

Estimated value -- (1) constituent detected at a level less than the RDL or PQL and
J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP
Reporting Only).

For CLP Reporting Only -- Tentatively identified constituents (TICs) identified based on

N mass spectral library search.
For CLP Reporting Only -- The percent difference between the concentrations detected
P on both GC columns was greater than 25 percent /pesticide/PCB analyses only].
For CLP Reporting Only -- Constituent was analyzed for but not detected (sample
U . quantitation must be corrected for dilution and percent moisture).
XY, orZ Analyst-defined qualifier.
N/A in the % moisture cell indicates that data are reported on an "as received" basis. A
N/A value in the % moisture cell indicates that data are reported based on a "dry weight"

(% Moisture) basis.

For Use Ot The QC Data Reporting Forms'

QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory
# contro] standard, or surrogates; and RPD for matrix spike duplicate or unspiked
duplicate) exceeded acceptance limits.

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be

a evaluated due to insufficient spiking level compared to the elevated sample analyte
concentration.
b! The RPD cannot be computed because the sample and/or duplicate concentration was

below the RDL.

! Used as footnote designations on the QC Summary Form.
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Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
[Revised 08/28/92]

For Use on the Analytical Data Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

Q

Presence of high TDS in sample required reduction of sample size which
increased the MDA.

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

o e e

Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

~ /7" " Feor Use on the QC Data Reporting Forms

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA,

! Used as foot note designations on the QC summary form.
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Account;

Project: BECHTEL-HANFORD Bechtel Hanford PrOJect

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n0O1)

Sep 26 1995,

Login Number:
Bechtel Hanford, Inc.

596

03:11 pm
L5440

* Rlchland WA

L5440-1 BOGKNS 23-SEP-95 26-SEP-95 31-0CT-95
TEMP S5
Location: RFGO1-43D
Water 1l S SCREENING Hold:21-MAR-96
L5440-2 BOGKNS 23—-SEP-95 26-SEP-95 31-0CT-95%
TEMP 5 ’
Location: RFG18-48A6
Water 1l S 8240 VOLATILES Hold:07~-0CT-958
L5440=-3 BOGKNS 23-SEP-95 Z6-SEP-95 31-0CT-95
TEMP 5
Location: RFG18-48A6
L5440~4 BOGKNS 23-5SEP-95 26-SEP-95 31-0CT=-95
TEMP 5
Location: RFC18-48A6
L5440-5 BOGKN7 23=-8EP-95 26-SEP-~95 31-0CT-95
TEMP 5
Location: RFG18-48A6
Water 1 S 8240 VOLATILES Hold:07-0CT-95 ,
1L.5440-6 BQGEKN7 23~-SEP~95 Z6-SEP-95 31~0CT=-95
TEMP S
Location: RFG18-48A6
L.5440-7 BOGKN?7 23-SEP-95 26-SEP-95 31-0CT-95
TEMP 5 .
Location: RFG18-482A6
L5440-8 BOGEKNS 23~-SEP=-95 26~-SEP-95 31-0QT-95
TEMP 5 "GFAA METALS=As,Pb, Se,T1"
Location: RFG02-22A
Water 1 S 6010 ICP METALS Hold:21-MAR-96
Water 1 S 7000 FURNACE METALS Hold:21-MAR-96
L5440~9 BOGKNS 23-SEP-95 26-~SEP-95 31-0CT-95
TEMP 5
Location: RFG02-22A
Water 1l S 300.0 CHLORIDE Hold:21-0CT-95
Water 1l S 300.0 FLUORIDE Hold:21-0CT-95
Water l S 300.0 NITRATE Hold:25-8SEP-95
Water 1 S 300.0 PHOSPHATE Hold:25-SEP-95

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lno1l)
Sep 26 1995, 03:11 pm

Login Number: L5440
Account: 596 Bechtel Hanford, Inc. * Richland WA
Project: BECHTEL-HANFORD Bechtel Hanford Progect

Water 1 S 300.0 SULFATE Hold:21-0CT-95

.5440-10 BOGKNS 23-SEP-95 26-SEP-95 31-0CT-%95
TEMP S

Location: RFG02-22A

Water 1 S8 350.1 NH3/N Hold:21-0CT-95

L5440~-11 BOGENS . 23=-SEP-95 26~SEpP-85 31-0CT-95
TEMP 5

Location: RFG02=-22A

Water 1 8 9030 SULFIDE Hold:30-SEP-9%

L5440-12 . BOGKNS 23-SEP-95 26-SEP-95 31-0CT-95
TEMP 5

Location: 157

Water 1l S GR ALP/BETA LAL-0060 Hold:21-~-MAR-96

Water 1 S U TOTAL KPA (INORG) Hold:21-MAR-96

L5440-13 BOGENS 23-SEP-95 26—-SEP~95 31-0CT-95
TEMP 5

Location: 157

L5440-14 BOGKN& S 23-SEP-95 26-SEP-95 31-0CT-95
TEMP 5 "GFAA METALS=As,Pb, Se, Tl“

Location: RFG0O2-22A

Filt H20 15 8§ 6010 ICP METALS Hold:21-MAR-96

Filt H20 15 S 7000 FURNACE METALLS Heold:21-MAR-96

.5440=-15 . REPORT TYPE 26=-SEP-95 26~SEP~95 31-0CT-95
Location:

Water 1 S EDD - DISK DEL.

Water 1l S GCMS2

Water 1 S INORG TYPE 2 RPT +

Water 1l S RAD RPT TYPE 2

Page 2
Signature: 7{4 ( C ‘3( HoWts
Date: 9 ~26 CF;’ 000010
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEﬁS qqo

Page

i of ' -

Data Turnaround

D . -
Collector Company Contact Telephone = Priarity
k Lee /Q ST- Jo l-HJ M. J. Galgoul {509) 372-9597 Normal
Project Designation Sampling Location SAF No.
300-FF-2 618-10 and 618-11 Burial Ground Wells 618-10 and 618-11 Burial Grounds B95-099
lee Chest No. Field Logbook No. Method of Shipment
&‘[()5‘ o5 & FlL-1az Federel Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed _ W95 O- 0600-0- R0 4649194 |
Possible Semple Hazards/Remarks R
Presarvation e HNO, |cCool 4°c] H,s0, " HNO, | None HNO,
Type of Container | PIG PIG PIG P PIG PIG PIG
No. of Container(s} 3 1 1 1 1 2 o] 1
Spe.:c:al_ Handling and/or Storage Voluma ey ]
Maintain samples between 2°C and 6°C, 40mtk. 1L 500mL |Is 1L —=¥¥xo] 20mL iL
VOA - ICP Metals | Anjons | Ammonia | Sulfide | Gross Activity ICP Mutals
TeL tunfiitered) | 13y - F, Alpha, |[Scen A
- TAL, '
SAMPLE ANALYSIS GFAR cl, 50, Gross Matals - Aq,
Mutale - As, | NOg: POy Bota, Pb, Ss, TI
Pb, Se, Tl Total U
Sample No. Matrix* Date Sampled Tima Sampled )
BOGKNS w Glazl9s /52 >< >< >Z XX prd pd
BOGKNG w 9h3/5¢ 2y >
BOGKN7 w 7/23/5 /572 5<

CHAIN OF POSSESSION

Sign/Print Names

SPECIAL |

NSTRUCTIONS

*1 ZnAc + NaOH

Matrix®

3 )
o A 7 5 = qta?’:"d gE : g::im-m
¢ |Relinquished By DiSt-Toh,, DatefTime og g &~  DateTime 855 t2 1 1L and 1 26001 20 - oo
8 £Re  04-25-9% , Boh el G259 - L and 1,-69mk e
et &= Datallime g“"-?/ Received By Date/Tims Sample analysis for nitrate and phosphate by EPA 300.0 is being requested for |9 = 91
b ?—Zf-ff " information only. The ERC Contractor acknowledges that the 48-hour holding | DS = Drum Saids
/ Relinguished By Date/Time Received By Date/Time time will not be met. ?L: %r:::el.iqulda
Wl = Wips
G\lﬁelinquished By Date/Time Recsived By Date/Time b - "-;gql:‘-‘:mm
X = Other
"Q‘ft LABORATORY | Received By Title Date/Time
E i 7 £ -
S| seerion A LA Sople Cotl. QU Ay oD
FINAL S!_-\MPLE Disposal Mathod Disposed By Dats/Time
":\ DISPOSITION

7



idgus

5 07:d0 ®50937a17is IFS&Y 271-U
Enwrunmenta;
esmraunn Job No. 22192
Contractor E R C Team e e
au: XN FFZ
Interoffice Memorandum | B
Subjecs Calm 530
T W. S. Thompson  N3-06 DATE:  September 20, 1995
COPES: J. E. Parsons X0-23 FROM: S. K. De Mers @
M. J. Galgoul H6-01 Radiological Controls
T7-05/373-1913

striEet:  Sampling of Wells 699-S6-E4A, E4B, and F4C and Wells 699-12-4D and
699-13-1A&B

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from these wells.

The wells were reviewed for radiological content based on the previous sampling data.
Additionaily, other wells in the same local were reviewed as recent sampling data is not available
for all wells., The wells listed have a § activity < 100,000 pCi/l (<.1 uCi/sample based on a 1
liter sample size) and the « activity is < 10,000 pCi/l (<.01 uCi/l based on a 1 liter sample). The
well shows activities < 2,000 pCi/gm (< 2 nCi/gm D.O.T. limif). The highest activity in recent
samples is 36,600 pCi/1 B(F®) and 15 pCi/1 a. Other wells in the vicinity showed a recent high of
86,000 pCU/1 of Tritium. While this value exceeds the drinking water limit, it does not exceed the

limit for DOT shipping.

None of the wells reviewed are located within radiological areas and will not require any RCT
support.

skd

-
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WHC-~SOW=-93-0003

Revision 4.
SAMPLE CHECK-IN LIST

Date/Time Received: 7-34-6< /D co SDG#: 1A
Work Order Number: ﬂ,7,4 SAF #: R S“Ocﬁ
Shipping Container ID: (S -0 Chain of Custody # ok
1. Custody Seals on shipping container intact? Yes [XI No [ ]
2. Custody Seals dated and signed? Yes [x] No [ ]
3. Sample temperature 3“8
4. Vermiculite/packing materials is Wet [ ] Dry [x]°
5. Each sample is in a plastic bag? Yes [x] No [ ]
6. Sample holding times exceeded? | Yes [¥] No [}

—== —— ——— — =

Samples have:
tape hazard labels
x__custody seals appropriate sample labels

Samples artie: dl diti leak
i in good con on eaking
broken ) have air bubbles

9. Is the information on the COC and Sample bottles in agreement?
Yes[ ] No [x] '

Notes: /'/OLD.'mj Tme ?4/;’, EO(‘:}-() 4{-;‘&44;‘10 oA Ix)of(‘ﬂb

Sample Custodian/Laboratory: é:Z:! 2“1 éif&ﬁ Date: 9"- 26 "G5

Telephoned To: On By

33

Q00013
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LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number / S 44 ¢

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a miniraum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component sampies, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT YES NO NA Comment
1. Are all sample ID’s correct? X
2. Are all samples present? | .
3. Are all matrices indicated correctly? X

4. Are all analyses on the COC logged in for the
appropriate samples? X

3. Are all analyses logged in for the correct container? X

6. Are samples logged in according to LAS batching

procedures? . X
LOGIN CHAIN OF CUSTODY YES NO NA Comment

1. Are the collect, receive, and due dates correct
for every sampie? XL

2. Have all appropriate comments been indicated in

the comment section? X
SAMPLE RECEIVING CHECKLIST YES NO NA Comment
1. Are all discrepancies between the COC and the login

noted (if applicable)? — X

%@W(?L D—n 4 ?;3_6“ 745" JJ(/V\'\ »ﬁ dcl;L——-—['E—CPE-GGGOl‘i

: secondary review signature )
CHY s S

* /primary review signature
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Lockheed Analytical Services Page 1 of
Sample Receiving Checklist
Clicat Name: 1/ 4, _ flo0~ Hloifo2]) soNo. [ 4typ Cooler ID:_y, ot
COOLER CONDITION UFON RECE[PT o

Temperature of cooler upon recelpt: A
temperature of temp. blank upon receipt: T e

Yes No * Comments/Discrepancies

custody scals intact

chain of custody present

blue ice (or equiv.) prescat/frozen
rad survey completed

A X e KK

SAMPLE CONDITION UPON RECEIPT

No * Comments/Discropancies

ol bottles Jabeled

samples intact

proper container used for sample type
sample volume sufficient for analysis
proper pres. indicated on the COC

N IX b [ F

VOA's contain headspace v

are samples bi~phasic (if so, indicate sample 1D’S): PN,

MISCELLANEOUS ITEMS

Yes No * Comments/Discrepancics
3o ;Z’y‘ﬂﬂff} HesSou fa l/).:}.

—

samples with short holding times /oo D

by

samples to subcontract Y527 a

ADDITIONAL COMMENTS/DISCREPANCIES

Completed by 7 date: ’”a,,//c Aoy I~ JEF¢

Seat to the client (da.telmmals) ** Client’s signature upon receipt:
Notcs: * == confact the appropristc (Eﬂofmythnmpmcfummta&apmw
"xpkaxmkwtﬂsm{omﬂmudmvhﬁcmﬂctarhuppmpmcm?ﬂm)so‘l-ﬂ# .

Q
Q
o
eversion 2.0 (11/11/94)




Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, Inc. * Richland, WA

BOGKNS — 15440-1
15440-2
15440-8
.5440-8
L5440-9
L5440-9
L5440-9
L5440-9
L5440-9
L5440-10
L5440-11
L5440-12
L5440-12

BOGKNG — L5440-14
L5440-14

BOGKN7 — L5440-5
REPORT TYPE L5440-15
L5440-15

L5440-15
L5440-15

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Filt H20
Filt H20

Water

Water
Water
Water
Water

SCREENING
8240 VOLATILES _
6010 ICP METALS —
7000 FURNACE META
300.0 CHLORIDE—
300.0 FLUORIDE -
300.0 NITRATE -
300.0 PHOSPHATE -
300.0 SULFATE —
350,1 NH3/N —
9030 SULFIDE ~
GR_ALP/BETA LAL~(
U TOTAL KPA (INOF

6010 ICP METALS ~
7000 FURNACE MET/

8240 VOLATILES .
EDD - DISK DEL..
GCMS2 __

INORG TYPE 2 RPT
RAD RPT TYPE 2 _

000016A
43 3G



LOCKHEED ANALYTICAL SERVICES

COMMCON ICNS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID: BOGKN5 Date Collected: 23-SEP-95

Matrix: Water Date Received: 26-SEP-895
Constituent Units . {1 Result Re;ﬁortihg . Data " ‘;zi'ﬁaf:e' L las " LAS

. . R S N 'i'il'i"-'Z - Det]Limit ql:,lgl_i_fier.(.';_}ﬁ ’:',t'\n_a't)r;zed l?'atc'hl 10 {Sample|ID"

Chloride mg/L 300.0 1. 0.02 28-SEP-95 27883 | L5440-9
Fluoride mg/L 300.0 0.27 0.1 02-0CT-95 27884 L5440-9
Nitrate-N mg/L 300.0 5.8 0.02 H 28-SEP-95 27885 L5440-9
ortho Phosphate mg/L 300.0 < 0.1 0.1 H 02-0CT-95 27886 L5440-9
Sulfate mg/fL 300,0 47. 0.1 2B-SEP-95 27887 L5440-9
Ammonia Nitrogen mg/L 350.1 < 0.05 0.05 29-SEP-95 27888 | L5440-10
Sulfide mg/L 2030 <3 3 28-SEP-95 27876 L5440-11
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGKNS

Date Collected: 23-SEP-95
Matrix: Water Date Received: 26-SEP-95
Percent Solids: N/A
Coristituent © fethod | “Result | [DL, pate |1 LAS. | GLAS T
N SR Ui o] Analyzed|mstch 1o)sample 5"
ALUMINUM, TOTAL ma/L 6010 < 0.021 0.021 0.20 u 1l 24-0CT-95 | 28809 L5440-8
ANTIMONY, TOTAL mg/L 6010 < 0.051 0.051 0.060 u 1 24-0CT-95 | 28809 L5440-8
BARIUM, TOTAL ma/L 6010 0.049 0.014 0.20 B 1 24-0CT-95 | 28809 15440-8
BERYLLIUM, TOTAL ma/L 6010 < 0.0010 | 0.0010 0.0050 u 1 24-0CT-95 | 28809 1.5440-8
CADMIUM, TOTAL mg/L 6010 < G.0050 | 0.0050 0.0050 u 1 24-0CT-95 | 28809 L5440-8
CALCIUM, TOTAL mg/L 6010 48. 0.026 5.0 1 24-OCT-9§ 28809 L5440-8
CHROMIUM, TOTAL mg/L 46010 0.00456 0.0040 g.010 B 1 24-0CT-95 | 28809 L5440-8
COBALT, TOTAL mg/L 4010 < 0,0060 | 0.0060 0.050 U 1 24-0CT-95 | 28809 L5440-8
COPPER, TOTAL mg/fL 6010 < 0,0030 | 0.0030 0.025 u 1 26-0CT-95 | 28809 L5440-8
IRON, TOTAL mg/L 6010 0.44 0.00%0 0.10 1 24-0CT-95 | 28809 L5440-8
MAGNESIUM, TOTAL mg/L 6010 13. 0.038 5.0 1 24-0CT-95 | 28809 L5440-8
MANGANESE, TOTAL mag/L 6010 0.0021 0.0020 0.015 B 1 24-0CT-95 | 28809 L5440-8
NICKEL, TOTAL mg/t 6010 | < 0.014 0.014 0.040 u 1 24-0CT-95 | 28809 | L5440-8
POTASSIUM, TOTAL masL 6010 6.4 0.52 5.0 1 24-0CT-95 | 28809 L5440-8
SILVER, TOTAL ma/L 6010 < 0.0030 | 0.0030 6.010 U 1 24-0CT-95 | 28809 L5440-8
SODIUM, TOTAL mg/L 6010 17. 0.046 5.0 1 24-0CT-95 | 28809 L5440-8
VANADIUM, TOTAL mg/L 6010 0.010 0.0040 0.050 B 1 24-0CT-95 | 28809 L5440-8
ZINC, TOTAL masL 6010 0.0€12 0.0030 0.020 B 1 24-0CT-95 | 28809 L5440-8
ARSENIC, Total mg/L 7060 0.0061 0.0040 ¢.010 BW 1 26-0CT-95 | 28810 L5440-8
LEAD, TOTAL ma/L 7421 < 0.0010 3 0.0030 0.0030 u 1 26-0CT-95 | 28810 LS@AO-B
SELENIUM, TOTAL mg/L 7740 < 0.0030 { 0.0030 0.0050 u 1 26-0CT-95 | 28810 L5440-8
THALLIUM, TOTAL mg/L 7840 0.0040 0.0040 0.010 NWU 1 27-0CT-95 | 28810 L5440-8
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGKN6 Date Collected: 23-SEP-95

Matrix: Filt H20 Date Received: 26-SEP-85

Percent-Solids: N/A
Constituent Met TLRDE | Datd {Dilution|: : Date LAS | “Las] |
R SRl B aual | Abalysed |gatch 10Sanple 10
ALUMINUM, DISSOLVED ma/L B 60{0 < 0.621 0;021 0.20 U 1 24-OCT-95 28790 L5440-14
ANTIMONY, DISSOLVED ma/L 6010 0.064 0.051 0.060 1 24-0CT-95 | 28790 L5440-14
BARIUM, DISSOLVED mg/L &010 0.052 0.014 0.20 B 1 24-0CT-95 | 28790 L5§40-14
BERYLLIUM, DISSOLVED mg/L 6010 < 0.0010 | 0.0010 0.0050 u 1 24-0CT-95 | 28790 L5440-14
CADMIUM, DISSOLVED mg/L 4010 < 0.0050 | 0.0050 0.00590 u 1 24-0CT-95 | 28790 L5440-14
CALCIUM, DISSOLVED mg/L 6010 54. 0.026 5.0 1 26-0CT-95 | 28790 | L5440-14
CHROMIUM, DISSOLVED mg/L 6010 < 0.0040 | 0.0040 0.010 u 1 P4-0CT-95 | 28790 L5440-14
COBALT, DISSOLVED ma/L 6010 < 0.0060 | 0.0060 0.050 u 1 24-0CT-95 | 28790 L5440-14
COPPER, DISSOLVED ma/L 6010 | < 0.0030 | 0.0030 0,025 u 1 24-0CT-95 | 28790 | L5440-14
IRON, DISSOLVFD mg/L &0110 < 0.00%0 | 0.06%0 0.10 u 1 24-0CT-95 | 28790 L5440-14
MAGNESTUM, DISSOLVED mg/L 6010 14. 0.038 5.0 1 24-0CT-95 28790 L5440-14
MANGANESE, DISSOLVED mg/L 6010 < 0.0020 | 0.0020 0.015 u 1 24-0CT-95 28790 L5440~ 14
NICKEL, DISSOLVED mg/L 6010 | < 0.014 0.014 0.040 u 1 24-0CT-95 | 28790 | L5440-14
POTASSIUM, DISSOLVED | ma/L 6010 6.5 0.52 5.0 1 24-0CT-95 | 28790 | L5440-14
SILVER, DISSOLVED mg/L 6010 0.0030 0.0030 0.010 B i 24-0CT-95 | 28790 L5440-14
SCDIUM, DISSOLVED mg/L 6010 18. 0.046 5.0 1 24-0CT-95 | 28790 1.5440-14
VANADIUM, DISSOLVED mg/L 6010 0.0093 0.0040 0.050 B 1 24-0CT-95 | 28790 L5440~ 14
ZINC, DISSOLVED mg/L 6010 < 0.0030 | 0.0030 0.020 U 1 24-0CT-95 | 28790 L5440-14
ARSENIC, DISSOLVED mg/L 7060 0.0057 | 0.0040 0.010 B 1 27-0cT-95 | 28811 L5440-14
LEAD, DISSOLVED my/L 7421 < 0.0030 { 0.003C 0.0030 u 1 26-0CT-95 | 28811 L5440-14
SELENIUM, DISSOLVED mg/L 7740 < 0.0030 | 0.0030 0.0050 u 1 28-0CT-95 | 28811 L5440-14
THALLIUM, DISSOLVED mg/L 7840 < 0,0040 | 0.0040 0.010 uN 1 27-0CT-95 | 28811 L5440-14
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LOCKHEED ANALYTICAL, SERVICES
RAD DATA REPORT {(ra0l}
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGKNS LAL, Sample ID: L5440-12
Date Collected: 23-SEP-95 Date Regeived: 26-SEP-95
Matrix: Watexr Login Number: L5440

Gross Alpha 11-0CT-95 GR ALP/BETA LAL-0060_27812 2.1 1.6 2.2 pCi/L

Gross Beta 11-0CT-95 GR ALP/BETA LAL-0060_27812 6.5 1.7 2.2 pCL/L

Uranium 06-0CT-95 U TOTAL KPA (INORG}_2788% 6.29 0.32 0.63 ug/L
Page 2
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LOCKHEED ANALYTICAI SERVICES
RAD DATA REPCRT (ra0i}
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGKNS LAL Sample ID: L5440-12
Date Collected: 23-SEpP-95 Date Received: 26-SEP-95
Matrix: Water Login Number: L5440

Gross Alpha 11-0CT-95 GR ALP/BETA LAL-0060_27812 2.1 1.6 2.2 pCi/L

Grogs Beta 11-0CT-95 GR ALP/BETA LAL-0060_27812 6.5 1.7 2.2 pCi/L

Uranium 06-CCT-95 U TOTAL KPA ([INORG)_27889 6.29 0.22 0.63 ug/ L
Page 2
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Lockheed Analytlcal Laboratory

Metals Analytical Data

Technical Review Checklist

r

(Analyst)
Analyst Name {Print): Instrument: (igocue, Method: V Tetar e
Batch Number Client Name Code Comments Banch Shoat ACS
included Y/N upcared Y/N
275D BeewTe,  wascro Gmeae Y o
“CODE ANGMALY — —
10 Prep Blank data was not within criteria
11 Laboratory Contral Sampie was not within criteria
12 Cuplicate Precision was not met
13 Matrix Spike recovery was not within criteria
00 Other
Description _ Yeu No Commants
Compisteness Review ~
1. Were the standard operating procedures {SOP) followesd?
2. Are all raw data available and labeled properly (e.g., methods used, —
units, sample 1Dg, dilution factors, reruns)?
3. Are ali abnormalities in the raw data noted and/or explained? -
4, Waere ali the client samples analyzed for all constituants and QC as -
specified on the LAL Bench Sheets?
Data Quality Asssssmant
B. Was the sampia properly preserved and analyzed within the methad- e
spacified holding time?
8. Were the instrument calibration criteria met?
7. Are the initial and continuing calibration verification samples data "
bracketing tha samplua of interest wnhm critaria?
8. Ara the bracketing mltid and cont?mﬂ'nq calibration blank data within »
criteria?
9. For ICP Only: Are the interference check standard recovery data within
critaria?
I e ———— —— 1
Notes and comments:
1 certify, to the best of my knowledge, that the data are acceptable and in compliance with the laboratory policies and client requests,
axcept as noted above,
Io/m/qa"

m;’— Avlet iog
N Analyst Signature/Date




Lockheed Analytical Laboratory
Sample Preparation Worksheet for Total Uranium (KPA) Analysis

Date Prep Started : ___{p|04l35 Matrix : Water
Workgroup Number : U TOTAL KPA (INORG) 27889 Prep Dug Date . ‘3.1:(.)7(;\1.95_
L5440-12 27889DUPI { Qon: =A% ves- .49 DUP 09/29/95
Lab Ctrl Sample 27889LCS1 |2« { pec: 127 LCS 09/29/95
Method Blank 27889MBB1 }:3= | MB 09/29/95
15440-12 27889MS1 \f pEC a3y MS 09/29/95
BOGKNS L5440-12 I Bechtel Hanford, Inc. *| 09/23/95

le e 0A-s  (avg)
B oo S ysli 1o pb
—_ () Tracer, LCS, & MS addedby‘ &
Sample Prep Analyst : ( ]lA, Y .’“d 45 Checked by :

000043



RADIATION RESULTS CHECK REPORT

Workgroup Number: U TOTAL KPA (INORG)_ 27889

Sample . e ) Parameter Value Error MDA

27889DUP1Y Uranium 5.97504 0.308021 0.634
27889LCST Uranium 111.841 6.54819 0.634
27889MBB1 Uranium ~0.0439651 |0.00234615 0.634
27889481 Uranium 109.746 6.41925 0.634
L5440-12 Urantum 6.28828 0.3241468 0.634

Ay [
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Lockheed Analytical Laboratory

Uranium Total by KPA (0168}
U TOTAL KPA (INORG)_27889

V95234

Count Final Total Count Aliqout Dilution
LALID Date Nuclide Activity Error MDA Error {mL) Fagctor

0.634

27883DUPT  10/06/95 Uranium 5.975 0.308 0.634 0.075 i0 1
27889LCS1  10/06/95 Uranium 111.841 6.548 0.634 3.407 10 1
27883MBB1  10/06/95 Uranium -0.044 0.002 0.634 0.001 10 1
27889MS1 10/06/85 Uranium 109.746 6.419 0.634 3.331 10 1
L5440-12 10/06/85 Uranium 6,288 0.324 0.634 0.079 10 1
LCS Recovery = 111.8/100.0 = 111.8%. MS1 Recovery = 103.458/100.000 = 103.5 SMP1,DUP1 RER = 0.50, RPD = 5.1 %
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Lockheed Analytical Laboratory

Method Detection Concentration (MDC) Worksheet

Total U by KPA

Aqueous Matrix

f N : t Method Blank

| Pagal {70 atch g N7 S

T10/6/95 8:57:51 A | 27889 -0.04397

F10/4/95 4:13:56 PM | 27683 -0.04138

t9/18/95 26757 £ -0.0215

19/14/95 27052 £ 0.0351

L 9/14/95 26756 0.0399

| 914795 27355 ' 0.0385
9/8/95 8:28:39 AM | 26576 -0.01937
9/8/95 26755 C-0.201
9/7/95 11:56:37 AM | 26755 1 0.0636

19/7/95 9:53:42 AM | 26476 ' 0.07079

|9/6/95 2:08:53 PM | 26475 010922

| /2995 10:44:05 AM | 25666 | ~0.10535

| 8/24/95 16826228 -0.0426
8/23/95 16826123 -0.0818

. 8/19/95 16826424 0.

| 8/15/95 6:40:30 PM | 26117 0.

| 8/15/95. 16826045 0.

. 8/9/95 16825940 | 0.436

. 8/9/95 16825829 , 0.

| 8/9/95 16826051 | 0.295

Methoed Blank Average = 0.02857
Standard Deviation = 0.13626
MbC = 0.63361 wug/L

MDC = 4.65 * Standard Deviation

LA

1
.z\g\gh\ﬁ
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o ( %} Nalttonal Institute of Standards & Eerhnuldgg

erfiftrate of Analysig
Standard Reference Material 3164

Spectrometric Standard Solution

Uranium

Batch Code 390709

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optical emission
(plasma) spectrometry, spectrophotometry, or any other analytical technique that requires aqueous standard solutions
for calibrating instruments. SRM 3164 is a single element solution prepared gravimetrically to contain 10 mg/ml.
of uranium with a nitric acid concentration {V/V) of 10 percent. The certified value is based on a gravimetric
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST high-purity
reagents, The uncertainty listed is based on gravimetric and volumetric uncertainties of the preparation and the
effect of solvent transpiration through the container walls for one year after the bottle is removed from the plastic

sleeve.
Concentration . Source Acid Conec. (VIV)
Metal {mg/mL) Purity, % Approximate
U 10.00 &+ 0.03 NBL-CRM 129 (99.968%) HNO,, 10%
(formerly SRM 950b)

Procedures for Use

Stability: This certification is valid for one year from the date of shipment from NIST provided the solutions are
kept tightly capped and stored under normal laboratory conditions. NIST will monitor the stability of representative
solutions from this SRM lot and if changes occur that invalidate this certification, NIST will notify purchasers.

Preparation of Working Standard Solutions: All solutions should be brought to 22 + 1 *C and all glass or
plastic surfaces coming into contact with the standard must have been previously cleaned. A working standard
solution can be prepared from the SRM solution by serial dilution., Dilutions should be made with certified
volumetric class A flasks and $ or 10 mL class A pipets. All volumetric transfers of solutions should be performed
using a proven analytical technique. Each dilution should be acidified with an appropriate high-purity acid and
diluted to calibrated volume ming high-purity water. The stability of the working standard solution will depend on
the final acid concentration; therefore, care should be exercised to ensure that the final acid concentration of the
dilution closely approximates that of the SRM. To achieve the highest accuracy, the analyst should prepare daily
working solutions from 100 xg/ml dilutions of the original SRM solution,

SRM 3164 was prepared by T.A. Butler of the NIST Inorganic Analytical Research Division. Inductively coupled
plasoa emission spectrometric analyses were made by T.A. Butler and L.J. Wood.

The technical and support aspects involved in the preparation, certification, and issuance of this SRM were
coordinated through the Standard Reference Materials Program by J.S. Kane.

Gaithersburg, MD 20899 Thomas E. Gills, Acting Chief
October 5, 1993 Standard Reference Materials Program
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LOCKHEED ANALYTICAL SERVICES

GC/MS FOR VOLATILE ORGANICS
8240 VOLATILES

Client Sample ID: BOGKNS LAY, Sample ID: L5440-2
Date Collected: 23-SEP-%95 Date Received: 26-8SEP-95
Date Analyzed: 02-0CT-95 Analytical bilution: 1
Matrix: Watexr Analytical Batch ID: 100235-8260-E2
Preparation Dilution: 1.00
SURROGRTE RECOVERY (%) g
QC Limits

1,2-Dichloroethane -d4 100 84-122

Toluene-ds8 108 87-117

Bromofluorcbenzene 102 83-118

B S 7 para
" CONSTITUENT QUALIFIER
Chloromethane T74-87-3 <5.0 5.0
Vinyl Chloride 75-01-4 <5.0 5.0
Bromomethane 74-83-9 <5.0 5.0
Chloroethane 75-00-3 <5.0 5.0
Trichlorofluoromethane 75-69-4 <5.0 5.0
Acetone 67-64-1 <10. 10.
1,1 -bichloroethene 75-35-4 <5.0 5.0
Carbon Disulfide 75-15-0 <5.0 5.0
Methylene Chloride 75-09-2 <5.0 5.0
trans-1,2-bichlorocethene 156-60-5 «<5.0 5.0
Vinyl Acetate 108-05-4 <1l0. 10.
1,1-Dichloroethane 75-34-3 <5.0 5.0
2 -Butanone 78-93-3 <1Q. 10.
¢is-1,2-Dichlorcocethene 156-59-2 «<5.0 5.0
Chloroform 67-66-3 <5.0 5.0
1,1,1-Trichlorcethane 71-55-6 <5.0 5.0
Carbon tetrachloride 56-23-5 <5.0 5.0
1,2-Dichloroethane 107-06-2 <5.0 5.0
Benzene 71-43-2 <5.0 5.0
Trichloroethene 79-01-6 <5.0 5.0
1, 2-Dichloropropane 78-87-5 <5.0 5.0
Bromodichloromethane 75-27-4 <5.0 5.0
2-Chloroethylvinylether 110-75-8 <20. 20
4-Methyl-2-Pentanone 108-10-1 <10. 10.
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0
Toluene 108-88-3 <5.0 5.0
trans-1, 3-Dichloropropene 10061-02-6 <5.0 5.0
2-Hexanone 581-78-6 <10, 10.
1,1,2-Trichloroethane 79-00-5 «5.0 5.0
Tetrachloroethene 127-18-4 <5.0 5.0
Dibromochloromethane 124-48-1 <5.0 5.0
Chlorobenzene 108-90-7 <5.0 5.0
Ethylbenzene 100-41-4 <5.0 5.0
n,p-Xylene 1330-20-7 <5.0 5.0
o-Xylene 95-47-6 <5.0 5.0
Styrene 100-42-5 <5.0 5.0
Bromoform 75~25-2 <5.0 5.0
1i,1,2,2-Tetrachloroethane 79-34-5 <5.0 5.0
1,3-Dichlorcbenzene 541-73-1 <5.0 5.0
1,4 -Dichlorcbenzene 106-46-7 <5.0 5.0
1,2-Dichlorobenzene 95-50-1 <5.0 5.0
LJ3873STANDARD Page 1
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LOCKHEED ANALYTICAL SERVICES

GC/MS FOR VOLATILE ORGANICS
8240 VOLATILES

Client Sample ID: BOGKI7 LAL Sample ID: L5440-5

Date Collected: 23-SEP-95 Date Received: 26-SEP-95

Date Analyzed: 03-0CT-95 Analytical Dilution: 1

Matrix: Water Analytical Batch ID: 100295-8260-E2

Preparation Dilution: 1.00

o SURROGATE: RECOVERY {¥}-" - .
QC TLimits
1,2-Dichloroethane-d4 101 84-122
Toluene-d8 106 87-117
|Bromofluorcbenzene 101 83-1138

g‘
Chloromethane 74-87-3 <5.0 5.0
Vinyl Chloride 75-01-4 <5.0 5.0
Bromomethane 74-83-9 <5.0 5.0
Chloroethane 75-00-3 <5.0 5.0
Trichlorofluoromethane 75-69-4 <5.0 5.0
Acetone 67-64-1 <10. 10.
1,1-Dichloroethene 75-35-4 <5.0 5.0
Carbon Disulfide 75-15-0 <5.0 5.0
Methylene Chloride 75-09-2 «5.0 5.0
trans-1,2-Dichloroethene 156-60-5 «5.0 5.0
Vinyl Acetate 108-05-4 <10. 10.
1,1-Dichlorcethane 75-34-3 <5.0 5.0
2 -Butanone 78-93-3 <10. 10.
cis-1,2-Dichlorocethene 156-59-2 «<5.0 5.0
Chlorcoform 67-66-3 <5.0 5.0
1,1,1-Trichlorcethane 71-55-€ <5.0 5.0
Carbon tetrachloride 56-23-5 <5.0 5.0
1,2-Dichloroethane 107-06-2 <5.0 5.0
Benzene 71-43-2 <5.0 5.0
Trichloroethene 79-01-6 <5.0 5.0
1,2-Dichloropropane 78-87-5 <5.0 5.0
Bromodichloromethane 75-27-4 <5.0 5.0
2-Chlorecethylvinylether 110-75-8 <20. 20,
4 -Methyl -2 -Pentanone 108-10-1 <10. 10.
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0
Toluene 108-88-3 <5.0 5.0
trans-1,3-Dichloropropene 10061-02-6 «5.0 5.0
2 -Hexanone 591-78-6 <10. 10.
1,1,2-Trichloroethane 79-00-5 <5.0 5.0
Tetrachloroethene 127-18-4 <5.0 5.0
Dibromochloromethane 124-48-1 <5.0 5.0
Chlorcbhenzene 108-90-7 <5.0 5.0
Ethylbenzene 100~41-4 <5.0 5.0 -
m,p-Xylene 1330-20-7 <5.0 5.0
o-Xylene 95-47-6 <5.0 5.0
Styrene 100-42-5 <5.0 5.0
Bromoform 75-25-2 5.0 5.0
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 5.0
1,3-Dichlorobenzene 541-73-1 <5.0 5.0
1, 4-Dichlorobenzene 106-46-7 <5.0 5.0
1,2-Dichloxrobenzene 95-50-1 <5.0 5.0

LJ3873STANDARD Page 1
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LOCKHEED ANALYTICAL SERVICES

SPIKED SAMPLE RESULT
GC/MS FOR VOLATILE ORGANICS

Client Sample ID: BOGKN7 LAY, Sample ID: 28098M8
Date Collected: 23-SEP-95 Date Received: 26-SEP-95
Date Analyzed: 03-0CT-95 Analytical Dilution: 1

100235-8260-E2

Analytical Batch ID:
Preparation Dilution: 1.00

i SURRDGATE RECOVERY {%¥}. .

1,2-Dichloroethane-d4 103
Toluene-~-ds 104
Bromofluorobenzene 103

Chloromethane 74-87-3 <5.0 5.0
Vinyl Chloride 75-01-4 <5.0 5.0
Bromcomethane 74-83-9 <5.0 5.0
Chloroethane 75-00-3 <5.0 5.0
Trichlorofluoromethane 75-69-4 <5.0 5.0
Acetone 67-64-1 <10. 10.
1,1-Dichlorocethene 75-35-4 37, 5.0
Carbon Digulfide 75-15-0 <5.0 5.0
Methylene Chloride 75-09-2 <5.0 5.0
trans-1,2-Dichloroethene 156-60-5 <5.0 5.0
Vinyl Acetate 108-05-4 <10. 10.
1,1-Dichloroethane 75-34-3 <5.0 5.0
2-Butanone 78-93-3 <10. 10.
cis-1,2-Dichloroethene 156-53%-2 <5.0 5.0
Chloroform 67-66-3 <5.0 5.0
1,1,1-Trichloroethane 71-55-6 <5.0 5.0
Carbon tetrachloride 56-23-5 <5.0 5.0
1,2-Dichloroethane 107-06-2 <5.0 5.0
Benzene 71-43-2 48 5.0
Trichloroethene 79-01-6 43, 5.0
1,2-Dichloropropane 78-87-5 <5.0 5.0
Bromodichloromethane 75-27-4 <5.0 5.0
2-Chlorecethylvinylether 110-75-8 <20. 20.
4 -Methyl-2-Pentanone 108-10-1 <10. 10.
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0
Toluene 108-88-3 49, 5.0
trans-1,3-Dichloropropene 10061-02-6 <5.0 5.0
2 -Hexanone 591-78-6 <10. 10.
1,1,2-Trichlorcethane 79-00-5 <5.0 5.0
Tetrachloroethene 127-18-4 <5.0 5.0
Dibromochloromethane 124-48-1 <5.0 5.0
Chlorcbenzens 108-90-7 52. 5.0
Ethylbenzene 100-41-4 <5.0 5.0
m,p-Xylene 1330-20-7 <5.0 5.0
o-Xylene 95-47-6 <5.0 5.0
Styrene 100-42-5 <5.0 5.0
Bromoform 75-25-2 <5.0 5.0
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 5.0
1,3-bPichlorochenzene 541-73-1 <5.0 5.0
1,4-Dichlorobenzene 106-46-7 <5.0 5.0
1,2-Dichlorobenzene 95-50-1 <5.0 5.0
1LJ3873STANDARD Page 1
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'LOCKHEED ANALYTICAL SERVICES

SPIKED SAMPLE RESULT
GC/MS FOR VOLATILE ORGANICS

Client Sample ID: BOGKN7
Date Collected: 23-8EP-95
Date Analyzed: 03-0CT-95

LAL Sample ID:
Date Received:
Analytical Dilution:
Analytical Batch ID:
Preparation Dilution:

28098MSD
26-SEP-95

i3

100295-8260-E2

1.00

SURRCGATE (:RECOVERY {%}

OC Limits

1,2-Dichloroethane-d4 102 84-122
Toluene-ds 107 87-117
Bromofluorobenzene 105 83-118

L

5

Chloromethane 74-87-3 <5.0 5.0
Vinyl Chloride 75-01-4 <5.0 5.0
Bromomethane 74-83-9 <5.0 5.0
Chloroethane 75-00-3 <5.0 5.0
Trichlorofliuoromethane 75-69-4 <5.0 5.0
Acetone 67-64-1 <10. 10.
1,1-Dichloroethene 75-35-4 37. 5.0
Carbon Digulfide 75-15-0 <5.0 5.0
Methylene Chloride 75-09-2 <5.0 5.0
trans-1, 2-Dichlorocethene 156-60-5 <5.0 5.0
Vinyl Acetate 108-05-4 <10. 10.
1,1-Dichlorocethane 75-34-3 <5.0 5.0
2-Butanone 78-93-3 <10. 10.
cig-1, 2-Dichlorcethene 156-59-2 <5.0 5.0
Chlorofoxrm 67-66-3 <5.0 5.0
1,1,1-Trichloroethane 71-55-6 <5.0 5.0
Carbon tetrachloride 56-23-5 <5.0 5.0
1,2-Dichloroethane 107-06-2 <5.0 5.0
Benzene 71-43-2 54, 5.0
Trichloroethene 79-01-6 44 . 5.0
1,2-Dichloropropane 78-87-5 <5.0 5.0
Bromodichloromethane 75-27-4 <5.0 5.0
2-Chloroethylvinylether 110-75-8 <20. 20.
4 -Methyl-2-Pentancne 108-10-1 <10. 10.
¢ig-1,3-Dichloropreopene 10061-01-5 <5.0 5.0
Toluene 108-88-3 49, 5.0
trans-1, 3-Dichloropropene 10061-02-6 <5.0 5.0
2 -Hexanocne 591-78-6 <10. 10.
1,1,2-Trichlorcethane 79-00-5 <5.0 5.0
Tetrachloroethene 127-18-4 <5.0 5.0
Dibromochloromethane 124-48-1 <5.0 5.0
Chlorchenzene 108-%0-7 54, 5.0
Ethylbenzene 100-41-4 <5.0 5.0
m,p-Xylene 1330-20-7 <5.0 5.0
o-Xylene 95-47-6 <5.0 5.0
Styrene 100-42-5 <5.0 5.0
Bromoform 75-25-2 <5.0 5.0
1,1,2,2-Tetrachlorcethane 79-34-5 <5.0 5.0
1,3-Dichlorobenzene 541-73-1 <5.0 5.0
i1,4-Dichlorobenzene 106-46-7 <5.0 5.0
i,2-bichlorobenzene 95-50-1 <5.0 5.0
LJ3873STANDARD Page 1
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LOCKHEED ANALYTICAL SERVICES

MATRIX SPIKE DATA SUMMARY
GC/MS FOR VOLATILE ORGANICS

Client Sample ID:
Date Collected:
Date Analyzed:

BOGKN7
23-8EP-95
03-0CT-95

LAY, Sample ID:
Date Received:
Analytical Dilution:
Analytical Batch ID:
Preparation Dilution: 1.00

28098MS
26-SEP-95

100295-8260-E2

SURROGATE FECOVERY (%1,

QOC Limits
1,2-Dichloroethane-d4 103 84-122
Toluene-dsg 104 87-117
Bromofluorokenzene 103 83-118

1,1-Dichloroethene

62-124

68-128

'1Benzene

Trichloroethene 50.0 0.000 65-125
Toluene 50.0 0.315 69-129
Chlorcbenzene 50.0 0.000 51.6 103 68-128
LJ38735TANDARD Page 1
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LOCKHEED ANALYTICAL SERVICES

MATRIX SPIKE DUPLICATE DATA SUMMARY
GC/MS FOR VOLATILE ORGANICS

Client Sample ID: BOGKN7
Date Collected: 23-SEP-85
Date Analyzed: 03-0CT-95

LAL Sample ID:
Date Received:
Analytical Dilution:
Analytical Batch ID:
Preparation Dilution:

28098MSD
26-SEP-95

100295-8260-E2

- USURRGGATE RECOVERY (%)

C Limits

Q
1,2-Dichloroethane-d4 102 84-122
Toluene-ds 107 87-117
Bromof luorohenzene 105 83-118

1,1-Dichloroethene 50.0 36.7 73 0 14 62-124
Benzene 50.0 54.3 109 11 11 68-128
Trichloroethene 50.0 43.6 87 2 14 65-125
Toluene 50.0 49 .4 ag 1 13 69-129
Chlorchenzene 50.0 53.7 107 4 13 68-128
LJ3873S5TANDARD Page 1
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT {ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)
LAL Sample ID: L5440-12

Client Sample ID: BOGKNS
Date Received: 26-SEP-95

Date Collected: 23-SEP-95

Login Number: L5440

Matrix: Water

Gross Alpha 11-0CT-95 GR ALP/BETA LAL-0060_27812 2.1 1.6 2.2 pCi/sL
Gross Beta 11-0CT-95 GR ALP/BETA LAL-0060_27812 6.5 1.7 2.2 pCi/L
Uranium 06-0CT-95 U TOTAL KPA (INORG)_27889 6.29 0.32 0.63 ug/L

Page 2




RADIATION RESULTS CHECK REPORT

Workgroup Number:

GR ALP/BETA LAL-0060_27812

Si!ﬁfg;: ) Parameter Vatue Error MOA

278120UP1 Gross Alpha 0.0146056 2.97087 6.16435
27s12Lest Gross Alpha 41.0937 4.77935 1.57387
27812MBB1 Gross Alpha 0.700113 0.695432 1.08298
27812851 Gross Alpha 82.0275 13.0683 5.8528

L5379-12 Gross Alpha 1.7533 3.20938 5.75075
L5440-12 Gross Alpha 2.05197 1.57114 2.20882
27812001 Gross Beta 10.352 3.4810M 4.97015
2rgtaLcst Gross Beta 41,9867 3.64313 2.12547
27812M8B1 Gross Beta 0.570641 1.19384 2.03893
27812M51 Gross Beta 103.728 B.B4446 5.14088
L5379-12 Gross Beta 7.94663 3.42358 5.1305

L5440-12 Gross Beta 6.47903 1.65388 2.18383
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Lockheed
Engineering & Sclences Company

INTERDEPARTMENTAL COMMUNICATION
DATE August 08, 1994

TO Document Control DEPT./ BLDG./ BLDG 9 PLANT/
ORGN. ZONE FAC.
FROM Carl Schloesslin DEPT./ 5014 BLDG./ ras PLANT/ EXT. 242
ORGN. ZONE FAC.
s

SUBJECT: Tennelec LB4000.1 (LB1} Gross Alpha Calibration

Attached is calibration data of Americium-241 for gross alpha analysis by gas ¢ <
proportional counting. This calibration was performed during July 12~15, 19%34+ 441
on the LB4000.l1 GPC. The results of this calibration is to be put in use
beginning August 08, 1994 and continue until a new calibration is performed

and approved.

Each calibration standard was counted in each detector long encugh to acquire’
at least 10,000 counts. Data regression techniques were used to produce a
quadratic-exponential fit of each detector‘s attenuation curve (efficiency
curve). A normalization factor was determined for each detector to relate

each detector to detector Al. Multiplying the efficiency determined from the

attenuation curve for detector Al by the normalization factor for the detector

in use produces a regult within 1% of the actual efficiency of that detector.

Thus, a common absorption curve equation may be used for all detectors. This

equation is:

Efficiency = Exp (11.284 * wtZ - 10.158 * wt - 1.525)

The normalization factor determined for each detector ig:

Al 1.0000 Bl 1.0149% Cl 1.0007 D1 1.0087
A2 1.0530 B2 1.0272 c2 0.9871 D2 1.0007
A3 1.0653 B3 1.0821 c3 0.9875 D3 1.0144
A4 1.0710 B4 1.0656 c4 0.9796 D4 1.0145

The alpha into beta crosstalk equation used for each of the detectors is:

Crosstalk Factor= Exp (21.717 * wt? - 1.612 * wt - 1.355)

This calibration is valid for sample weights of 0.1 mg to 146.7 nmg.
A copy of this data package should be kept on file in document contrel with
previous radiochemistry calibrations of the Tennelec LB4000 gas proportional

counter for gross alpha analysis.

Approved by:

FORM LESC426-2 ()(ND(P?(;



86 S NOeDOOK NO. s 7.
PROJECT A‘m—i'-{ f : Cortinued From Page 5/

r SECONDARY / WORKING LEVEL % M
STANDARD DILUTION

Isotope: Aon - 211
From NIST traceable standard?: YES.
Vendor or Certificate I.D. # of parent standard: g1 0225 gorid "}""/'n-/ ¥4 QPP beo-d ,
Diluted source logbook LD, #:#" Uios i Caia !
Balance verification?: a Boo T ChEer
Diluent used: 06 M ke S

b

‘Diluent:

"Density of diluent (g/ml):

a. Parent standard activity: 9 flo P /o-L

b. Amount of standard transferred: (.ol

¢. Total amount of dilution: 0. el

d. Activity of dilution [a *b/c): ,/ 1,132%.9 Pc./a,.L_

Dilution logbook 1.D. #: LM ~ 13- Loé(- hFu-£¢
Prepared by: . woen Preparation date: .7»’/ gy

Reviewed by: Q(m'. ]:E{_j:w Review date: ‘)/; ‘ /ey
U

*If the diluent remaine unchanged from the diluent used for the difution source, then & weight dilution of & volume unit scurce can be performed without »

| density conversion, If the diluent changes, s weighted proportion density conversion is necessary.
—_— e — e R L R - = = .
LAL-91-SOP-0174

i L ] i
. i ' Continued on Page

Read and Understood By

Signed Date Signed Date

- 000078
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuctide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 + 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 WCi.
Description  of Solution
a. Mass of solution: 5.0007
b. Chemical form: AmC13 in 0.5N HCl g
¢. Carrier content: None added
d. Deasity: 1.0077 gram/ml @ 20°C.
Radicd ..
None detected
Radioacti Daugd
None detected
Radi tide C .
0.1994 uCi/gram.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertaindy of Measureent

a. Sysitematic uncertainty in instrument calibration: +2.0%
b. Random uncertainty in assay: +0.7%
¢. Random uncertainty in weighing(s): £0.0%
d. Total uncertainty at the 99% confidence levei: +2.7%
NIST Traccability ’
This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes

1. Nuclear data were taken from *Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.

2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the biind assay(and later NIST certification) of Standard
Reference Materials. {As in NRC Regulatory Guide 4.15)

QﬁALlTY CONTROL

ISOTOPE PRODUCTS LABORATORIES
Burbank, California 91504
(318) 843 - 7000

000080
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LB4000.1 Am-241 Gross Alpha Calibration Data (Filename gacal193.ib1)

ID Desc Count Alpha Beta Hi Time Date CPM CPM EFF EFF Net A>>B  EFFFit X-TFit
Time Counts Counts Voltage Alpha Beta Alpha Beta  Weight X-Talk (qd-exp) (qd-exp)
A1 ACALO1 25 0 24 1417.5 14:06:25 7-12-94 0.00 0.96 0.0000 0.0000 0.0010

A1 ACALM4 25 12947 4934 14175 13:06:32 7-13-94 517.88 197.36 0.1990 0.0755 0.0001 0.3792 02173 0.2579
Al ACALO2 25 14521 3695 1417.5 14:41:54 7-14-94 580.84 147.80 0.2232 0.0564 0.00%0 0.2528 0.1987 0.2546
A1 ACALO3 25 11434 2909 1417.5 13:52:40 7-14-94 457.36 116.36 0.1758 0.0444 0.0188 0.2523 0.1804 0.252t
At ACALO4 25 11807 3006 1417.5 13:24:15 7-14-94 47228 120.24 0.1815 0.0458 0.0190 0.2526 0.1801  0.2521
A1 ACALOS 2§ 9909 2343 1417.5 12:29:47 7-14-94 396.36 93.72 0.1523 0.0356 0.0374 0.2340 0.1512 0.2503
Al ACALOE 25 8523 2047 14175 12:02:21 7-14-94  340.92 81.88 0.1310 0.0311 0.0555 0.2374 0.1282 0.2521
Al ACALO7 25 7210 1930 1417.5 11:24:13 7-14-94  288.40 77.20 0.1t08 0.0293 0.0738 0.2644 0.1093 0.2577
A1 ACALO8 25 7008 1799 1417.5 10:50:44 7-14-24  280.32 71.96 01077 0.0273 0.0739 0.2533 0.1092 0.2578
A1 ACALO9 25 5435 1528 1417.5 16:53:15 7-13-94 217.40 61.12 00836 0.0231 0.0931 0.2767 0.0932 0.2679
A1 ACAL10 25 5319 1487 1417.5 15:561:27 7-13-84 212.76 59.48 0.0818 0.0225 0©.1070 0.2751 0.0835 0.2783
A1 ACALMM 25 4838 1442 14175 15:18:33 7-13-94 193.52 57.68 0.0744 0.0218 0.1284 0.2931 0.0711  0.3000
A1 ACAL12Z 25 5221 1527 14175 14:50:59 7-13-94 208.84 61.08 00803 0.0231 0.1283 0.2879 0.0712 0.2998
A1 ACAL13 25 3770 1299 1417.5 14:00:15 7-13-94 150.80 51.96 0.0580 0.0196 0.1467 0.3382 0.0625 0.3249

Etficiency Regression Output: X-T Regression Qutput:

Constant ~-1.6253 Constant -1.3552 Regressions for &ll efficiency curves & the A1

Std Err of Y Est 0.07579 Std Err of Y Est 0.0293 crosstalk curve are quadratic exponential fits.

R Squared 0.97426 R Squared 0.9239

No. of Observations © 13 No. of Observations 10

Degrees of Freedom 10 Degrees of Freedom 7 ACAL14, ACALO5, & ACALOE ware not used for the
crosstalk curve — poor data points.

X Coefficient(s) -10.1580 11,2837 X Coefficient(s) - -1.6119 21.7165

Std Eer of Coef.  1.6846  11.3911 Std Err of Coet. 0.8114 53127

Am-241 standard is 1.0 mL of LAL-93-L0G-474-86, 2602 dpm/mL on date of calibration.



:vio.JECT jf i ?/0 Nmeboc::.:ic Fror Page

E INITIAL STANDARD DILUTION RECORD

: Standard Information: L o

|} tsotope: S r -90 Vendor: CPA

: Activity of Standard Received: 2.7 Xy o“’ uCi Vendor I.D. # 7’400 3~

| || Weight of Standard Received (g}: 6 % g LAL L.D. #: BLS o S’ \
: Standard Activity (pCi/gk 5 ‘ 11[ X fO"' pCifg | NIST Traceabls ? .[,{f./‘%

— {| Halflife in Years or Days: o 8’ : é) _yrs Certificate #: _Oq(‘f 003 -1
| || Reference Date: 4 - clth Receiver's Name: K T‘:ru

" Primary Dilution

Date Received:

§-3-19

Balance‘ Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):
b: Weight of the Source Transferred (g):

c: Total dituted weight {g):

d: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) [a*b/cl:

f: Calculated Density of Solution (g/mi) [c / d):

'\g: Activity of Dilution by Veolume {(pCi/mL) [e * {1

h. Dilution Logbook I.D. #:

v]fp,s _ .
0-1m K]
5-q4x10  ocig
4. 3670 o
49.90
5o mL
5314 ocig
0-196%L omL
.g 36 q'lih pCi/mL

93-414 - §1- 14

Prepared By: M LDM Preparation Date:

\ Reviewed By:

Purity/Cross Check¥\arformed By:

B:&LM

Review Date:

Chack Date:

Lol 94
6/30/54

Signed

Date

Signed

Date

00015%7



Levd 5713177
ACSES I
R\L.S

U.S. Environmaental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibrauon Certificate

Description

Princmpal tadamucide I Strontim-go ] Hall ufe
Nomunal sclivsty l 2 7 ] l nano Curtigs l

Nomunat volume M ampoute/boute aumber) g 4(()3-1

Acltivity of principal radionuclide

28.6

Measurement

Actreity par gram of thus golution

| 5.40 }{ nanoe=}«| strontium-90

-

uo-lwho«ui‘sfoﬂl Aprll 1, 1994 J

Activity of daughter radionuclide

The prcipsd acCtivity was sccampanied st the guetesd ime by

l 5.40 j L nanoecvses| Per gram ) -

of i daughter nuctide | Yttrium-90 1

Totsl mass of this solution )

Approximately 5.0 ™™

Method of measurement

The activity of the primary soclution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liguid scintillation counting.

Useful Lite " . .
This redeanuctde has decayed tiwaugh tiall bves 2inCe of wis obtanad by EMSL-LV

W fecomma g that this solution sheuld not be used afier ‘ Eugust 1994J

This dilution was prepared for the 1994 ASTM

Collaborative Study of a test method for the
determination of Sr-9C¢ in water.

goaxss ¢
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LOCKHEED ANALYTICAL LABORATORY
BETA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS
SOP-LAL-91-0060

LAL PREP NO:  Calibration Check
PARENT IDET] PLANCHET | CTIME | COUNTS [ COUNTS| EFF |ACTIVITY |CNTERR| TTLERR | MDA | FLAGS COUNT
LALID LALID (min) | BETA BETA BETA BETA | 28IGMA | 2SIGMA | BETA "DATE
N BKG (ecil) | (eciiy) | (cuy) | (ciy)

D3 |GABCHK1 30 16563 29.6 0.420 528.38 9.02 27.92 1.00{ * 8/03/94
B1 |GABCHK1 30 16380 30.4 0.420 521.86 8.98 27.60 101} * 8/03/94
A3 |GABCHK1 30 16749 28.6 0.430 520.33 8.86 27.48 096 | * B/03/94
C2 |GABCHK1 30 15890 28.5 0.412 515.80 9.00 27.32 1.00 | * 8/03/194
C3 |GABCHK2 30 14898 30.3 0.412 505.63 8.72 26.74 1031 * 8/03/94
D1 [GABCHK2 30 14913 30.9 0.413 507.56 8.71 26.83 1.04 | * 8/03/94
B2 |GABCHK2 30 14878 29.4 0.420 495.90 8.55 26.23 1.001] * 8/03/94
A2 |GABCHK2 30 15206 284 0.422 502.34 8.60 26.55 098 * 8/03/94
A1 |GABCHK3 30 14541 29.3 0.394 530.62 9.1 28.02 1.06 | * 8/03/94
C4 |GABCHK3 30 14643 28.5 0.393 538.37 9.08 28.41 1051 * 8/03/94
B3 [GABCHK3 30 14949 30.1 0.408 526.96 . 8.82 27.79 1.04 | * B/03/94
D4 |GABCHK3 30 14053 26.9 0.368 547.90 9.48 28.99 1.09] * 8/03/94

Comments: Known bede <pikce s 531.3 pCu/l -2 Highest Recovery= 103 /o

Lowest I?.c-:cwa.r? = 930, -» Averase Recovery- 718 Jo
runlog () maintlog (=) calibration (=) inst check (_y— irsibkg (_— MBB(_) LCS(_) DUP{_) calcs( I)—

Date Completed :

F-£-94

AnlstSignature:  Zad < chbpemotor

Supervisor's Signature : M

rr
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PROJECT ('30”'5-5 @/K’Aﬁ/&—z—ﬁ AC «—SI C;ntinued FromPage .

T LR T i LI B
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD
B Dilution Sourcelnfonnaﬁdn )
L[ 1sotope: Ar=241  aud_ S.Y~90
| ilParent Barcode Number AQOn 30 AAo 0¥
— . Am'—?‘!f T Pn A¥E€C-~{od]
L___{| Vendor or Certificate 1.D. # of Parent Standard: Sel— 90 MEST  SeH 42896
Ary—241 Ti-0225- o~/
Dituted Source Logbook 1.D. #: St —G 0 Q{-D225-FO-2
Balance Verification?: %.s
Dituent Used: O, 1N L3
Dilution
*Diluent: O, JN _Hwos + Y7u¢ «S-OW:):AC
0‘ =7
1 * Density of diluent (g/ml): A o
A= 241 G¥e plC/n
a: Parent Specific Activity: S -90 Loos ,C-A(\ n $N/a0
An—24 08 L
b: Amount of Scurce Transferred: S-—90 Jj,{—g-mé.
c: Total amount of Dilution: | 500 _.‘ﬁf.'
d: Total Volume of Dilution: 500 4 L
e: Activity of Dilution [a *b/cl: MNA
{ Ao 244 ‘]-9!,@:/:«(.
f: Activity of Dilution (a * b/d): SrY -G 12 oC AL i~ /1 /%0
-+ !
Dilution Logbook 1.D. #: 96 ~721-13—|
b
Prepared By: Dp.(_ m Preparation Date: /23 /95 [
—1| Reviewed By: G-——-—,Q M Q Review Date: B8/24 /95
*If the diluent remains unchangnd from the diluent used {or the dilution source, then a weight dilution of a volume unit source
can be performed without a density conversion. If tha diluent changes, a weighted proportion density conversion is necessary,
S T T S N A o N A S N IS O st s OO AU M
Read and Understood By
S[gned Date Slgned Date

[A8100 K18
L
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' CERTIEICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 £ 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November 1 1991 12:00 PST.
Source No.: 338-100-1 Coatained Radicactivity: 0.997 e
of Salution
a. Mass of solution: 5.0007
b. Chemical form: AmCl3 in 0.5N HCl
¢. Carrier content: Nooo added
d. Density: 1.0077 sres/mi @ 20°C.
Noae detected
Radioactive Dutighiors
Noue detected
Radiomsclide Concentration
0.1994

Mothod of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uscoctainty of Meassromond

a. Systematic uncertainty in instrument calibration: +2.0%
b. Random uncertainty in assay: +0.7%
c. Random uncestainty in weighing(s): +0.0%
d. Total uncertainty st the 99% coafidencs lovel: +2.7%
NIST Traceshility
This calibration is implicitly tracesbls to the Naticasl Instituts of Standerds and Technology.
Nots

I. Nucloar data wers takan from “Table of Isotopes*, Seventh Edition, edited by Virginia S. Shirley.

2. IPL participates in aa NIST messurement assirance program 10 establish and maintain implicit
traceability for a oumber of suclides, based oa the blind assay(and later NIST cestification) of Standard
Reforvace Materials. (As in NRC Reguiatory Guids 4.15)

ooy ok Alooe

(31%) 843 - 7000 . ’_‘

000161



THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH 1S BEING MAILED TO YOU UNDER
SEPARATE COVER,

National Wnstitute of SHtandards & Technology

VA

Certificate

Standard Reference Material 4919-G
Radloactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity conceatration
Reference time

Overall uncertainty

Photon-emitting impurities

. Alpha-particle-emitting impurities
Half life

Measuring instrument

This standard reference material was

Strontium-90

4919-G

Solution in NIST borosilicate-giass ampoule ®°
Stroatium-90 plus yttrium-90 plus approximately
95 ug cach of non-radioactive strontium and
yttrium per gram of 1-molar hydrochloric aci @
Approximately 5.0 grams

4514x10°Bq ¢!

285 + 0.2 years @

4wf liquid-scintillation counter

prepared in the Center for Radiation Research, lonizing Radiation

Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
" suary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Notes on back

000163
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radiocauclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Cc
Half Lifee 432.7 £ 0.5 years P.O.No.: O6LAB1243
Catalog No.: 7241 Refercnce Date: November | 1991 12:00 PST.
Source No.: 3388-100-1 Contained Radioactivity: 0.997 L
of Sobstion
a. Mass of solution: 5.0007
b. Chemical form: AmCH in 0.5N HQl y
¢. Carrier content: Nons sdded
d. Density: 1.0077 aval @ 20°C.
Rackiod -
Nooe detocted
Radiosctive Duugihlers _
Nooe detocsed
0.1994

Mathod of Calibration
Weighed aliquots of the solution wers assayed using s liquid scintilletion coumter.

*r

Uscertminty of Messsrenant

2. Systematic uacertainty in isstrument calibration: +2.0%
b. Random uncertainty in asesy: +0.7%
¢. Random wacertainty in weighing(s): +0.0%
d. Total aacertziaty at the 99% coafidence level: +2.7%
NIST Toaceshilisy
Mm-ﬁ“n&““dwﬂ'l‘m
Notss

1. Nuclear data ware takes from “Table of lsctopes®, Seventh Edition, edited by Virginia 8. Shirley.

2. [PL participetes is an NIST messurement sesarance program 1o establish and maintaia implicit
tracesbility for 2 smmber of suctides, bassd on the blind asssy(sad later NIST certification) of Standierd
Mefunuse Materials. (As ia NRC Reguistory Guids 4.15)

000166



Qo ,d 573%3t717
ACSES!
RS

U.S. Environmantal Protection Agency
Environmantal Monitoring Systems Laboratory-Las Vegas
Nuclear Radistion Assecsment Division

Calibration Certificate

Description

Pencrpal r.d-cnudm[ StrOntim_go l Hail-tite 28.
Nominal acuvity l 27 I [ nano eu-ns]
MNammai volume E mi i ampaule/boltle numbar] 9 4 0 0 3 - 1
Measurement Actvity of principal radionuciide
Acitvity pae geam of 1hit solution
[ s.40 || nanoews]| «| strontium=90 1
wouonews 5o _April 1, 1994 |

Actrvity of daughter radionuciide

Tha prencsl acTivity was

wwanied 31 the & d tivna By

[ 5.40 ]l nanownj For gram

of th doughcer nuckide Y¥etrium=90 J

Totsl mass of this solution

Apgroximétély 5.0 "™

Maethod of messuremant

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Usalul Life

Thig cadionuctide hat decayed through hall Sives gince o wit ebiawned by EMSL.LY

W recemmend LAt this selution sheuld not be uted etier ‘ Aygqust 1994 I

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90¢ in water.

000169
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Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides, f any, were estimated/known to be.

Ll L%s:atlh:%n of the principal activity
@ Ie?:aﬁht:n : of the principal activity
ol le?:atlht:n ‘ % } of the principal actvity

The activity of impurity {1} is not (2) is not {3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the cartified value of the radicactive

concentration of the principal activity had a standard esror (8im) not greater than +

(The 99.7% confidence limits are given by t{sm) whare t is obtained from the student t factoc
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic srrors (dilution, counting, and
known uncertainty of the standard) is obtained by the separais arithmetic summation of the
positive and negative systamatic error { + § = § ° ). These have been estimated not to excead

+3.8 %lor|-3.8%

the oversll uncertainty (often cailed accuracy} is an estimate of the possible divergencs of

the quoted result from the true value. It is a combination of random error [t(sm)] at the 99.7%
confidence limits and the worst case estimate of tha systematic errors { +5, -§° )

The overalt uncertainty is therefore caiculated on the basis of + [usm) +8]. - [ism) +57

nndis|+4_o %I. I- 4,oxlonhoquotodndiolaiwmaion.

Decay Schemes This standardization is based on the following assumptions of the peinciple nuclide, its
daughter nuclides and impurities (no sllowanca for error in thess assumptions or the
assumption of quated half-life have been included in the statement of accuracy above),

Strontium-90 decays 100 perxcent by beta emission to
yttrium~-90. Yttrium=-90 also decays 100 percent by
beta emission.

Chemical Carvier content per gram of solution: Other components:

Composition .

of s‘,‘:ou:im 30 micrograms strontium 0.1 M HC1
Praservative:

Remarks

April 26, 1994

Oate Certificate Prepared

Approval Signature

Revised 1./84
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1 INITIAL STANDARD DILUTION RECORD

¥

Cantinued From Page

Standard Information:

I~ Il Isotope: S ro- ? 0 Vendor: E () A

| || Activity of Standard Received: -7 X707 uci Vendor I.D. # ‘fﬂ’;}DD 3~
. || Weight of Standard Received {g): 5 -0 g LAL I.D. #: A C,SQ Ff (
: Standard Activity {pCi/g): 5 !1( X 105 pCi/g | NIST Traceable ? J_(OLE}/

— |t Halflife in Years or Days: &8' ((J yrs Certificate #: CH D 5 -
: Reference Date: 4 /l ’Hqtf Receiver's Name: K , Eb%
- Date Received: 5’ } -9 L’
=

| ) ] Primary Dilution i

| Balance Verification?: V! 75

F Diluent Used: 0 ‘ H H’C‘

— || 3: Decay Corrected Standard Activity {pCi/g): 5 4 K10 3 pCilg

: b: Weight of the Source Transferred {g): "[ 9 (OTO 9

— || ¢: Total diluted weight (g): "{’ q Cl [ 9

™ ld: Total Diluted Volume (mL) 5o mi,

: e: Activity of Dilution by Weight {(pCi/g) [@*b/cl 631 . 4‘ pCilg

~ [[f: Calculated Density of Solution {g/mi} [c / d): {7 - ?ﬁl g/mb

| |lg: Activity of Dilution by Volume {(pCi/mL) (e * fl: ﬁ 56 L[’ l’l’ pCi/mL

g 3T T 5T ]
[ |- Dilution Logbook 1.D. #: u—Ugd— L1 | CP /i)

u Prepared By: Jr)’l;(»\ﬂﬂ L{?M Preparation Date: é - I <. ‘f q’
i \, Reviewed By: L\ﬁ{ ,)H}:iwu\ Review Date: /3 O/ Sy

_ || Purity/Cross Check grformed By: Check Date:

4
Wi iigs‘\ U 900171

Signed Date Signed Date
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